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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a generator 
motor, while setting an engine starter to provide a 
necessary maximum torque, improve on-vehicle layout 
performance, improve energy efficiency, and reduce cost 
in the engine starter. 

SOLUTION: This engine starter is characterized in that 
an input member 1a is connected to an output shaft of 
an engine EG, an output member 1b is connected to a 
rotor 1 1 of the generator motor MG, a motor clutch 1 
connecting and disconnecting the generator motor MG 
to/from the engine EG is provided, the input member 2a 
is connected to the rotor 1 1 of the generator motor MG, 
the output member 2b is connected to the input shaft of 
a transmission AT, and an AT clutch 2 for connecting 

and disconnecting the generator motor MG to/from the transmission AT is provided. This 
starter is also characterized in that, in starting the engine, a control means 3 rotates the 
generator motor MG as a motor with the both clutches 1 and 2 released till a prescribed 
rotation speed or more, and then implements an inertia start, control of releasing the motor 
clutch 1 and starting the engine EG. 
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PROBLEM TO BE SOLVED: To miniaturise a generator 
motor, white sotting an engine starter to provide a 
necessary maximum torque, Improve on-vehicte layout 
performance, Improve energy effi ci en c y, and reduce cost 
In the engine starter. 

SOLUTION: This engine starter is characterized in mat 
an Input member 1a Is connected to an output shaft of an 
engine EG, an output member 1b is connected to a rater 
11 of the generator motor MG, a motor dutch 1 
connecting and disconnecting the generator motor MG 
to/from the engine EG te provided, the Input member 2a 
is connected to the rotor 11 of the generator motor MG, 
the output member 2b is connected to th© Input shaft of 
a transmission AT, and an AT clutch 2 for connecting and 
disconnecting tho generator motor MG to/from the 
transmission AT b provided. This starter is also 
characterized in that in storting the engine, a control 
.means 3 rotates the generator motor MG as a motor with 
the both dutches 1 and 2 released fid a prescribed 
rotation sp e ed or more, and then implements an nerba 
start control of releasing the motor clutch 1 and 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Between an engine and a change gear, the generator motor equipped with the electric function 
and the generation-of-electrical-energy function is formed. Between this generator motor and engine 
The motor clutch from which an output member is connected with the rotator of a generator motor, and 
a generator motor and an engine are connected and cut while the input member is connected with the 
engine output shaft is prepared. Between said generator motors and change gears, the 2nd clutch from 
which an output member is connected with the input shaft of said change gear, and a generator motor 
and a change gear are connected and cut while the input member is connected with the rotator of a 
generator motor is prepared. The control means which controls actuation of said generator motor and 
two clutches is established. This control means Engine starting system characterized by performing 
inertia-starting control which makes it rotate to more than a predetermined engine speed by using a 
generator motor as a motor where both clutches are released, concludes said motor clutch after that, and 
starts an engine at the time of engine starting. 

[Claim 2] Said control means is engine starting system according to claim 1 characterized by making 
said motor clutch into a half-clutch condition when performing said inertia-starting control. 
[Claim 3] Said control means is engine starting system according to claim 1 or 2 characterized by 
performing direct connection starting control which makes a motor drive in the condition [ having 
concluded the motor clutch ] when engine-oil temperature is over predetermined temperature at the time 
of engine starting, and on the other hand performing said inertia-starting control when engine-oil 
temperature is below predetermined temperature. 

[Claim 4] Said control means is claim 1 characterized by determining the rotational frequency of a 
generator motor in quest of energy required for starting based on engine-oil temperature at least, and 
making a generator motor drive based on this determined rotational frequency at the time of engine 
starting thru/or engine starting system given in 3. 

[Claim 5] They are claim 1 characterized by using a wet clutch, carrying out relative rotation of an input 
member and the output member for a motor clutch in the state of release as said motor clutch before 
concluding a motor clutch, when said control means performs said inertia-starting control, and carrying 
out warming up of the friction surface thru/or engine starting system given in 4. 
[Claim 6] Said control means is claim 1 characterized by searching for engine need torque based on an 
engine speed and engine-oil temperature, determining a clutch joint pressure based on the rotation 
difference of the input side of a motor clutch, and an output side further, and controlling the conclusion 
condition of a motor clutch according to this decision value in case a motor clutch is concluded in said 
inertia-starting control thru/or engine starting system given in 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About engine starting system, especially this invention operates as a generator 
between an engine and a change gear, and relates to the equipment applied to the car with which the 
generator motor which is regenerated, or operates as a motor and gives driving force to a car is formed. 
[0002] 

[Description of the Prior Art] Although what performs engine starting with a starter is common 
conventionally, if the equipment which forms a generator motor, change mechanical energy into the 
electrical and electric equipment, and it is stored electricity, or changes electric energy into mechanical 
energy and is given as driving force between an engine and a change gear is proposed and it is in such 
equipment in order to aim at improvement in energy efficiency in recent years, starting an engine with a 
generator motor is also planned. In addition, as such a conventional technique, a thing given in JP,5- 
2606 10, A is well-known. 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to set the maximum output torque of a 
generator motor as the optimal torque, and in order to ensure above-mentioned engine startability, it sets 
up so that it can start in this case, even when engine starting resistance is the largest. In addition, the 
case where such starting resistance is large is a case that the viscosity of an engine oil is large, for 
example, in a chill environment. Thus, when the output torque of a generator motor is set up so that need 
maximum output torque may be acquired, if it is usually sometimes, while an output torque is excessive 
and serves as an energy loss, a generator motor becomes large-sized, and while mount nature gets worse, 
the problem with engine low starting resistance of causing a cost rise arises. Since especially this 
problem has the low installation degree of freedom of a generator motor, it poses a big problem on a 
mounted layout with the configuration which formed the generator motor in the perimeter of the torque- 
transmission shaft which ties an engine and a change gear, as indicated by the above-mentioned official 
report. 

[0004] It aims at planning improvement in energy efficiency, and cost reduction while this invention 
was accomplished paying attention to the above-mentioned conventional trouble, it enables the 
miniaturization of a generator motor though considered as a setup from which the required maximum 
torque is obtained, and it aims at improvement in mounted layout nature. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the generator motor 
with which this invention was equipped with the electric function and the generation-of-electrical- 
energy function between the engine and the change gear is formed. Between this generator motor and 
engine The motor clutch from which an output member is connected with the rotator of a generator 
motor, and a generator motor and an engine are connected and cut while the input member is connected 
with the engine output shaft is prepared. Between said generator motors and change gears, the 2nd 
clutch from which an output member is connected with the input shaft of said change gear, and a 
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generator motor and a change gear are connected and cut while the input member is connected with the 
rotator of a generator motor is prepared. The control means which controls actuation of said generator 
motor and two clutches is established. This control means It is characterized by performing inertia- 
starting control which makes it rotate to more than a predetermined engine speed by using a generator 
motor as a motor where both clutches are released, concludes said motor clutch after that, and starts an 
engine at the time of engine starting. In addition, invention according to claim 2 is characterized by 
making said motor clutch into a half-clutch condition, when said control means performs said inertia- 
starting control in engine starting system according to claim 1. Moreover, it is characterized by for 
invention according to claim 3 performing direct connection starting control which said control means 
makes drive a motor in the condition [ having concluded the motor clutch ] in engine starting system 
according to claim 1 or 2 when engine-oil temperature is over predetermined temperature at the time of 
engine starting, and on the other hand, performing said inertia-starting control, when engine-oil 
temperature is below predetermined temperature. Moreover, in claim 1 thru/or engine starting system 
given in 3, said control means determines the rotational frequency of a generator motor in quest of 
energy required for starting based on engine-oil temperature at least at the time of engine starting, and 
invention according to claim 4 is characterized by making a generator motor drive based on this 
determined rotational frequency. Moreover, in claim 1 thru/or engine starting system given in 4, as for 
invention according to claim 5, a wet clutch is used as said motor clutch, and it is characterized by 
carrying out relative rotation of an input member and the output member for a motor clutch in the state 
of release, and carrying out warming up of the friction surface, before concluding a motor clutch, when 
said control means performs said inertia-starting control. Invention according to claim 6 is set to claim 1 
thru/or engine starting system given in 5. Moreover, said control means In case a motor clutch is 
concluded in said inertia-starting control, engine need torque is searched for based on an engine speed 
and engine-oil temperature. Furthermore based on the rotation difference of the input side of a motor 
clutch, and an output side, a clutch joint pressure is determined, and it is characterized by controlling the 
conclusion condition of a motor clutch according to this decision value. 
[0006] 

[Function and Effect of the Invention] In this invention, at the time of engine starting, a control means 
performs inertia-starting control, where it cut the motor clutch and connection in an engine is cut, it 
rotates a generator motor to more than a predetermined rotational frequency, it stores inertia energy to 
the inertia of a generator motor by this, and concludes a motor clutch in this condition. Therefore, an 
engine output shaft rotates with the torque which added the inertia energy of a generator motor to the 
output torque of a generator motor. Therefore, compared with the case where a generator motor is made 
to drive from the condition of having made the generator motor linking with an engine directly, the need 
maximum output torque of a generator motor can be reduced, and only the part can attain the 
miniaturization of a generator motor. Thereby, in forming a generator motor between an engine and a 
change gear, improvement in mounted layout nature can be aimed at. 

[0007] In invention according to claim 2, when performing inertia-starting control, a control means can 
make the torque transmitted to an engine from a generator motor by making a motor clutch into a half- 
clutch condition able to increase gradually, can suppress the standup of the load to a generator motor, 
and can perform positive starting with little torque. 

[0008] In invention according to claim 3, at the time of engine starting, when engine-oil temperature is 
over predetermined temperature, a control means performs direct connection starting control, makes a 
generator motor drive in the condition [ having concluded the motor clutch ], and puts an engine into 
operation. That is, when [ when engine-oil temperature is high ] oil viscosity is low, torque required to 
start an engine becomes small. Then, in this case, by the same direct connection starting control as usual, 
while being able to make it start in an instant, the actuation which stores inertia energy can be excluded 
and mitigation of consumption energy can be aimed at. On the other hand, engine-oil temperature is 
below predetermined temperature, inertia-starting control mentioned above when torque required to start 
an engine was large is performed, and engine starting is enabled in spite of being torque smaller than 
before. Thus, corresponding to the magnitude of torque required for engine starting, a necessary 
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minimum output torque can perform engine starting. Furthermore, a control means determines the 
rotational frequency of a generator motor in quest of energy required for starting based on engine-oil 
temperature at the time of engine starting, and invention according to claim 4 makes a generator motor 
drive based on this determined rotational frequency. Therefore, a generator motor is made to drive by 
the much more exact output torque, and the useless drive which is not can be performed. If it is in 
invention according to claim 5, a control means carries out relative rotation of an input member and the 
output member for a wet motor clutch in the state of release, before concluding a motor clutch in 
performing inertia-starting control. That is, even if separated from the wet clutch in the state of release 
of the friction surface, it has the drag torque according to the viscosity of a fluid, when the friction 
surface by the side of an input member and the friction surface by the side of an output member carry 
out relative rotation, heat occurs in both friction surfaces and warming up accomplishes it. Therefore, in 
case a motor clutch is concluded after that, conclusion accomplishes smoothly, and torque transmission 
accomplishes good, without superfluous torque starting, consequently engine starting accomplishes 
smoothly. In case, as for invention according to claim 6, a control means concludes a motor clutch in 
inertia-starting control, engine need torque is searched for based on an engine speed and engine-oil 
temperature, a clutch joint pressure is fiirther determined based on the rotation difference of the input 
side of a motor clutch, and an output side, and the conclusion condition of a motor clutch is controlled 
according to this decision value. Therefore, engine starting can be performed much more smoothly. 
[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained based on a 
drawing. 

(Gestalt 1 of operation) A configuration is explained first. Drawing 1 is the outline block diagram 
showing the engine starting system of the gestalt 1 of this invention operation. For an engine and AT, in 
drawing, an automatic transmission and MG of a generator motor and 1 are [ EG / a motor clutch and 2 ] 
AT clutches (the 2nd clutch of a claim). 

[0009] Rota 12 is established in the perimeter of a rotator 1 1, a stator 13 is formed in the periphery of 
this Rota 12, a stator 13 is connected to an inverter circuit 14, said generator motor MG changes that 
rotational energy into electrical energy with rotation of Rota 12, a dc-battery 15 is stored electricity or 
energizing to a stator 13 and rotating Rota 12 and a rotator 1 1 is constituted possible. 
[0010] Said motor clutch 1 is a wet multiple disc clutch, input member la is connected with the output 
shaft 21 of Engine EG, and output member lb is connected with the rotator 1 1 of a generator motor MG. 
Input member 2a is connected with the rotator 1 1 of a generator motor MG, and, as for said AT clutch 2, 
is connected with the input shaft with which output member 2b omitted illustration of an automatic 
transmission AT. In addition, two clutches 1 and 2 and generator motor MG which were mentioned 
above are contained in Engine EG or housing of an automatic transmission AT. 

[001 1] Actuation of the generator motor MG mentioned above, an inverter circuit 14, the motor clutch 1, 
and the AT clutch 2 is controlled by the control means 3. In addition, the sensor group 30 is connected 
to a control means 3, and the start switch, the engine speed sensor, the engine water temperature sensor, 
the motor rate sensor, etc. are contained in this sensor group 30. The flow chart which shows the engine 
starting control flow which this control means 3 performs to drawing 2 and drawing 3 explains. At step 
101, an engine condition is judged, if it has not started, it will progress to step 102, if it is under starting, 
it will progress to step 103, and if it is the completion of starting, it will progress to step 140. In addition, 
this engine condition can be judged with the signal from an engine speed sensor etc. Although it judges 
whether the start switch outside drawing is ON, and it judges whether a start switch is ON, and it will 
progress to step 103 and engine starting control will be performed at step 102 if it is ON, 1 time of flow 
is finished without performing engine starting control, if it is not ON. 

[0012] Engine starting energy is searched for at step 103. In addition, although later mentioned about the 
detail of this engine starting energy count, the starting speed of a generator motor MG and the warming- 
up energy of the friction surface in the motor clutch 1 are searched for here. That is, conversely, if 
temperature is low, while the clay of the oil in Engine EG or the motor clutch 1 will be expensive and 
engine starting energy will become high, if temperature is low to the reverse to which the required 
warming-up energy in the motor clutch 1 becomes high, such energy will also be conversely low and 
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will end. Then, this required energy is searched for. At continuing step 104, the starting approach is 
judged according to the starting energy calculated in step 103, when large torque is required, and large 
torque is unnecessary, it progresses to step 105 and an inertia energy method is chosen, and it progresses 
to step 106, and a point to point system is chosen. At step 107, the joint approach chosen at step 105,106 
is judged, and, in the case of an inertia energy method, it progresses to step 108, and, in the case of a 
point to point system, progresses to step 130. 

[0013] At step 108, it judges whether a joint procedure is a procedure 1 or it is a procedure 2, in the case 
of a procedure 1, progresses to step 110, and, in the case of a procedure 2, progresses to step 120. In 
addition, in engine starting, this procedure 1 and a procedure 2 perform a procedure 2, if activation of a 
procedure 1 is completed, and in a procedure 1, a procedure 2 includes association of the motor clutch 1 
etc. including a storage of energy etc. 

[0014] At the step following step 1 10, a storage of energy is performed and use energy addition in a 
generator motor MG is first performed in step 1 1 1. At step 1 12, warming-up energy is computed by 
count of warming-up energy =(addition energy of generator motor)- (generator motor kinetic energy). 
This warming-up energy is equivalent to the energy consumed in the motor clutch 1 . That is, oil has 
collected between wet clutch friction surfaces, and it has the drag torque according to this oil viscosity. 
Then, if a generator motor MG is made to drive and output member lb of the motor clutch 1 is rotated, 
energy will be consumed by this drag torque. This consumption energy E can be found at a drag-torque 
x rotational frequency. When the clutch whose energy expenditure is 628J is used as an example, energy 
required to go up from -25 degrees C to 0 degree C is 240J, and can raise the oil which has collected 
between clutch friction surfaces to 0 degree C by rotation for about 0.4s. Therefore, in this motor clutch 
1, the drag torque is almost lost, and with the gestalt of this operation, it is made to perform warming up 
so that oil temperature may rise to the condition that the motor clutch 1 does not serve as resistance of 
the output of a generator motor MG. 

[0015] When it judges whether motor rotational speed exceeded predetermined starting speed at step 
113 and motor rotational speed is not over starting speed It progresses to step 1 1 5, the motor torque 
control which accumulates energy in a generator motor MG is performed, and, on the other hand, it sets 
to step 1 13. In the case of starting speed < motor rotational speed When having not exceeded, it 
progresses to step 116 and motor speed control is performed, it progresses to step 1 14 and judges 
whether the warming-up energy searched for at step 112 exceeded warming-up need energy, on the 
other hand, when it exceeds, it shall progress to step 117, and it shall progress to a procedure 2 next 
time. That is, the generator motor MG has the rotation member with the mass of a rotator 11, Rota 12, 
etc. Then, if it is in the procedure 1 of resulting in steps 110-117 mentioned above, based on the mass of 
these rotation member, inertia energy is stored in this generator motor MG itself, and processing which 
fully raises the temperature between clutch friction surfaces in the motor clutch 1, and fully reduces the 
drag torque in the motor clutch 1 further is performed. 

[0016] Next, in step 108, when it is judged that a procedure 2 is performed, the 120 or less-step motor 
clutch 1 is combined. In this case, although it progresses to step 134 and considers as the completion of 
engine starting, when it judges whether the idle rpm to which the engine speed is first set beforehand in 
step 121 was reached and reaches, when having not reached, it progresses to step 122, torque control 
mode processing of a generator motor MG is performed, and a generator motor MG is made to drive 
according to a predetermined torque control. At continuing step 123, the current command value which 
concludes the motor clutch 1 is computed. In addition, this current command value is later mentioned 
about that detail, although asked with the function of the starting torque of Engine EG, and the rotational 
frequency difference before and behind a clutch. The current which combines the motor clutch 1 is 
outputted at continuing step 124. 

[0017] Namely, when putting an engine into operation by the inertia energy method First, while making 
a generator motor MG drive as a motor with the procedure 1 following step 110 and storing inertia 
energy In the motor clutch 1 which is a wet clutch, pre-heating energy is stored by the flow of viscous 
fluid, such as oil based on relative rotation with input member la and output member lb. If 
predetermined inertia energy and pre-heating energy are saved by this, it will be made to join together, 
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letting the motor clutch 1 slide with a procedure 2, and starting of Engine EG will be performed. 
[0018] Next, the processing at the time of judging it as a point to point system in step 107 is explained. 
At step 130, it judges whether the motor clutch 1 has joined together, when having not joined together, it 
progresses to step 131, and the current which combines the motor clutch 1 is outputted. On the other 
hand, when combined, a generator motor MG is made to drive as a motor. Next, at step 133, it judges 
whether the engine speed reached predetermined idle rpm, and when it reaches, it progresses to step 134 
and considers as the completion of engine starting. 

[0019] If starting of Engine EG is completed with the inertia energy method or point to point system 
mentioned above, in step 101, it will be judged as the completion of engine starting, and will progress to 
step 104. It judges whether it went up to the predetermined temperature engine water temperature 
indicates engine-warm termination to be. In [ warming-up ] not completing When it progresses to step 
141, it judges in a top [ rotational frequency / at which the engine speed applied the predetermined 
rotational frequency alpha to idle rpm / idle rise ], or the bottom and an idle rise rotational frequency is 
not reached It progresses to step 142, and the torque control of the generator motor MG is carried out, or 
fluctuation rate-of-absorption control is performed further, and stabilization of the rotational frequency 
of Engine EG is attained with a generator motor MG. On the other hand, when it is over the idle rise 
rotational frequency, it progresses to step 143, and a generator motor MG is operated as a generator, 
excessive mechanical energy is revived as electrical energy, and it accumulates in a dc-battery 15. 
[0020] Moreover, in step 140, when engine water temperature reaches the temperature which shows 
engine-warm completion, it progresses to step 145, the engine starting control to a generator motor MG 
is ended, and it shifts to the usual control. 

[0021] Next, the flow chart of drawing 4 explains count of the motor starting energy in step 103. First, at 
step 201, a signal is inputted from an engine water temperature sensor, and it judges whether engine 
water temperature, i.e., engine temperature, is below the set point in continuing step 202. In being below 
the set point here, it progresses to step 203 and asks for the number of oil viscometers on a 1- 
dimensional map. This map is the function of engine temperature. Next, in step 204, engine starting 
energy is searched for based on oil viscosity, and it asks for the starting speed of a generator motor MG 
in continuing step 205 based on engine starting energy. Furthermore, in step 206, the warming-up 
energy in the friction surface of the motor clutch 1 is searched for based on engine temperature, and 
starting mode is further set up with inertia energy mode in step 207. On the other hand, in step 202, 
when engine temperature is higher than the set point, it progresses to step 208 and starting mode is set 
up with direct connection mode. 

[0022] Next, the flow chart of drawing 5 explains the detail of the processing which calculates the clutch 
current command value of step 123. An engine speed is inputted in step 301 and it judges whether 
Engine EG had stopped in continuing step 302, or rotation was started. When it is under halt here, it 
progresses to step 312, and a clutch current is made into max. On the other hand, when rotation is 
started, it progresses to step 303, engine temperature is inputted, and the engine need torque which is the 
torque which an engine failure does not produce on the two-dimensional map which made the factor the 
engine speed set up beforehand and engine temperature is searched for at continuing step 304. 
[0023] Next, input the rotational frequency of a generator motor MG by step 305, and it sets to 
continuing step 306. In step 307 which searches for the rotation difference of a generator motor engine 
speed and an engine speed, and continues In step 308 which asks for a clutch pressure by the operation 
of engine need torque/(rotation difference x coefficient of friction), and continues The degree which 
searches for a command current based on a clutch pressure is asked for engine input energy in step 309 
based on the deflection of an engine speed, and it asks for presumed coefficient of friction in the motor 
clutch 1 in step 310 based on the deflection of an engine speed further. Incidentally, the engine input 
energy and presumed coefficient of friction which were obtained at these steps 309,310 are used in next 
flow. Finally in step 31 1, the command current acquired by step 303 or 308 is turned and outputted to 
the motor clutch 1. 

[0024] In addition, when performing engine starting control explained above, the AT clutch 2 is made 
into the release condition, and combines the AT clutch 2 after starting of Engine EG. When being 
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carried out after this joint timing is arbitrary, for example, it is after Engine EG goes up to idle rotation, 
it can carry out after an operator shifts an automatic transmission AT to a transit position, and this 
engine starting performs the so-called idle stop in the middle of transit, it will carry out according to 
start actuation of an operator. 

[0025] With the gestalt of this operation, as explained above, when putting Engine EG into operation, 
when the starting torque which engine temperature is high and needs it is low, the motor clutch 1 is 
combined and it starts in the state of direct connection according to the temperature of Engine EG. On 
the other hand, when the starting torque which engine temperature is low and needs oil viscosity at a 
high thing is high While making a generator motor MG drive as a motor and storing inertia energy in a 
generator motor MG first in the condition of having made the motor clutch 1 releasing In the motor 
clutch 1, heat is generated between friction surfaces using the drag torque between friction surfaces by 
relative rotation with input member la and output member lb, warming up of the friction surface is 
carried out, and a joint load considers as a small condition, next, if warming up of the motor clutch 1 is 
carried out while inertia energy required for the inertia of a generator motor MG is saved (the time 
amount which this warming up takes — for example, about 0.2 seconds — it is a short time very much), 
the motor clutch 1 will be combined, in addition, the check of this joint initiation — the rise of an engine 
speed, and rotational frequency descent of a generator motor MG — or it can check by torque rise. 
[0026] Furthermore, after association of the motor clutch 1 controls transfer torque by making the 
degree of coupling of this motor clutch 1 into a control input. In this case, the rotation difference of the 
input side and output side in the motor clutch 1, target transfer torque, and presumed coefficient of 
friction (this is good also as an adjustable value corresponding to temperature also as a fixed value) 
determine clutch degree of coupling. In addition, target transfer torque can be based on the control input 
of the engine revolving speed control which considers an engine speed as feedback, or can be made into 
an engine speed, the function of several variables by engine temperature, or a fixed value. 
[0027] After Engine EG reaches a target rotational frequency based on above-mentioned control, if the 
automatic transmission AT is neutral, a generator motor MG will control the speed in the idling-engine- 
speed neighborhood, or will perform torque grant + torque fluctuation absorption or generation-of- 
electrical-energy + torque fluctuation absorption, and will attain stabilization of an engine speed till 
warming-up completion of Engine EG. However, since an engine speed becomes higher than 
predetermined idle rise rotation when it says to transit before warming-up termination, the dc-battery 
power to have generated and to have used it for starting is made to charge. As explained above, after 
rotating a generator motor MG and storing inertia energy, in order to combine the motor clutch 1, 
Engine EG In the condition of having rotated by the inertia energy accumulated in the generator motor 
MG in addition to the torque of the generator motor MG generated at the time, therefore having linked 
directly with Engine EG with the generator motor MG And compared with the case where Engine EG is 
put into operation, starting of Engine EG is attained from the condition that itself has stopped, with little 
torque. Thus, since it is the thing of the magnitude in which engine starting is possible in the state of 
direct connection, and it will end, and the maximum generating torque is lower than before and can be 
managed with the gestalt of this operation as a generator motor MG when the viscosity of oil has the low 
maximum generating torque, the miniaturization of a generator motor MG and a cost cut can be aimed 
at. Especially the miniaturization of such a generator motor MG is effective in the configuration which it 
is arranged between Engine EG and an automatic transmission AT, and is held in one housing of both, 
as the gestalt of this operation showed. In addition, when making it start in this way using inertia energy, 
the motor clutch 1 and the AT clutch 2 are needed, but since it is the configuration which needs these 
clutches 1 and 2 with the configuration which performs engine starting and a regeneration generation of 
electrical energy with a generator motor MG, preparing these does not lead to a cost rise. Furthermore, 
with the gestalt of this operation, while torque transmission accomplishes smoothly and it is excellent 
[ torque transmission ] in startability with this, without superfluous torque starting a friction surface in 
case the motor clutch 1 is concluded in order to perform warming up of the motor clutch 1 as mentioned 
above, endurance can also improve. Moreover, when an engine speed is high, according to an engine 
speed, it can revive with a generator motor MG, until it judges whether warming up of Engine EG 
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accomplished with the gestalt of this operation and warming up is completed, improvement in energy 
efficiency can be aimed at, when an engine speed is low on the other hand, a torque control can be 
performed with a generator motor MG, and stabilization of the driving force of Engine EG can be 
attained. 

[0028] Moreover, engine starting energy and the warming-up energy of the motor clutch 1 are 
computed, and it was made to make a generator motor MG drive with the gestalt of this operation, at the 
time of engine starting, so that such energy may be acquired. Therefore, necessary minimum is made to 
drive the drive of a generator motor MG, engine starting can be ensured, making into min time amount 
which starting takes, and the effectiveness of excelling in control quality is acquired. In addition, with 
the gestalt of this operation, when an inertia energy method performs engine starting, torque required for 
engine starting is searched for according to an engine speed and engine temperature, and it asks for 
clutch ****** according to a rotation difference and clutch coefficient of friction with this required 
torque and a generator motor MG further, and since it constituted so that the integrated state of the 
motor clutch 1 might be controlled according to this, smooth torque transmission accomplishes to 
Engine EG, and good startability is obtained. 

[0029] As mentioned above, although the gestalt of operation of this invention has been explained in full 
detail with the drawing, a concrete configuration is not restricted to the gestalt of this operation, and 
even if there is modification of the design in the range which does not deviate from the summary of this 
invention etc., it is included in this invention. For example, although the gestalt of operation showed the 
example which used the generator motor MG in which the drive and generation of electrical energy as a 
motor are possible as a motor, the common motor which does not generate electricity may be used. 
Moreover, although the generator motor MG as a motor was formed between Engine EG and the 
automatic transmission AT with the gestalt of operation, preparing in Engine EG directly is also 
possible. Moreover, although the automatic transmission was shown as a change gear, a manual change 
gear may be used. 



[Translation done.] 
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